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Various investigators, Breinl and Haurowitz, also Mudd and
later Pauling, have proposed the template theory of antibody forma-
tion. This theory asserts that the presence of an antigen in a globu-
lin-synthesizing cell brings about changes in the configuration of the
globulin molecule and its polar forces that mirror those of the anti-
gen. Thus, the antigen must enter the globulin-synthesizing cell and
function as the mold from which the newly formed molecules of
globulin are made. The complementary shape and arrangement of
polar forces give the antibody its specificity and its tendency to com-
bine with its antigen when the two are mixed together.
The template theory does not account for the continued anti-
body production which occurs after the animal has apparently elim-
inated that antigen. It is well known that in certain diseases of man,
antibodies can be detected throughout a lifetime following infection
and recovery during childhood. However, some investigators inter-
pret this observation as evidence that the antigen remains in the tis-
sue cells as long as the specific antibody continues to be produced.
Burnet has proposed the adaptive enzyme theory, which ex-
plains antibody formation on the basis that the presence of an anti-
gen results in a change in the enzymes of those cells synthesizing
globulins. The antigen acts as an indirect template by affecting the
enzymes which in turn modify the globulin molecules. Since the
enzymes are self-replicating, continued presence of antigen is not
required for prolonged antibody formation.
In 1955 Jerne advanced a natural-selection theory which was
further modified by Burnet in 1957 as the clonal-selection theory.
These concepts of antibody formation have several features in com-
mon with Ehrlich's views. They suggest that the antibody-synthe-
sizing cells of the animal normally produce a large variety of pat-
terns of globulin, each in very minute amount. Among the large
population of antibody-producing cells in a given animal there will
be some which are producing globulin corresponding to all or prac-
tically all of the antigens which exist in biological material except
those of the particular animal itself. It is Burnet's suggestion that
upon entering the blood or tissue fluids an antigen becomes attached
to the lymph or plasma cell which carries reactive sites correspond-
ing to that antigen. This attachment is followed by proliferation of
that cell, and the clone of cells which results produces a large
amount of the specific antibody. Evidence that each animal has pre-
existing cells for the production of an antibody for every possible
antigen has not been presented. It is well established, however, that
many natural antibodies are produced without direct antigen stimu-
lation, such as the antibodies against foreign erythrocytes which are
found in many animals. Swine possess natural antibodies for the